A bioassay screening against protozoa parasites of several Tacana medicinal plants gave Hyptis brevipes (Id'ene eidhue), traditionally used as decoction for intestinal parasites, as the most active extract. In this work we did a bioguided isolation of active constituents found in leaves. Structure elucidation was carried out by NMR spectroscopy and MS spectrometry analyses. Active constituents showed differentiated activity towards Giardia lamblia, Trypanosoma cruzi, several Leishmania strains, Plasmodium falciparum and cytotoxicity against HeLa cells. Brevipolide H (1) was the less cytotoxic and best antiparasitic, while the catechol derivative (2) the most active and cytotoxic.
The Tacana ethnic group represents almost 0.03% of the total Bolivian population, they live on the lowlands in the northern part of the La Paz Department, and has an intimate knowledge of their environment and preserve a wide use of medicinal plants, that are conserved in gardens and orts around their homes [1, 2] . Currently, some 20 communities are organized through the Tacana People Counsel (CIPTA) and the Tacana Women Counsel (CIMTA), organizations that take care of conservation of their territory, natural resources and cultural aspects within their land of communal origin (TCO-Tacana1), areas in which vector transmitted diseases play an important role on health epidemiology [3, 4] .
Between 2014-2017, we documented and collected several medicinal plants traditionally used by the Tacana and applied in vitro screening protocols against parasites associated with neglected diseases [5] , as a first step to explore the chemical diversity that could be useful for treating endemic parasitic diseases Giardia lamblia (trophozoites), Trypanosoma cruzi (epimastigotes), several Leishmania strains (promastigotes) and Plasmodium falciparum (asynchronic cultures) were part of our biological battery. Id'ene eidhue, in tacana language, traditionally used as decoction for intestinal parasites, provided the most active extract and was identified as Hyptis brevipes Poit, member of the Lamiaceae Family.
H. brevipes is an herbaceous weed plant, native in the Americas, however, it has a pantropical distribution and this is listed in some traditional pharmacopoeias. Previous works on specimens collected in Mexico and Indonesia, reported a new type of compounds with versatile biological profiles named as brevipolides. These were originally isolated by cytotoxicity-based assays, in particular those listed as brevipolides (A-J), share a cis--unsaturated carbonyl system as part of a -lactone attached to a hydroxylated and esterified hexyl chain, bearing a cyclopropane moiety and several stereogenic centers within their skeleton, and for which the absolute stereochemistry was assigned by spectroscopic, chemical and synthetic methods as: 6R, 1'S, 2'S, 4'S and 6'S. No other brevipolides with different stereochemistry have so far been reported, additionally from this plant, two insecticidal flavonoids and some inactive terpenoids were also described [6] [7] [8] [9] [10] [11] .
Our study, detailed in Scheme 1, represents the first work applying antiparasitic activity criteria to isolate the active metabolites from H. brevipes, we used Leishmania amazonensis strain for the bioguided isolation, since this parasite was the most labile and allowed the isolation of seven compounds, among them four brevipolides H (1, 0.58%), G (4, 0.13%), C (6, 1.17%), J (5, 0.11%); a catechol derivative (2, 0.66%); three flavonoids: chrysosplenol C (3, 0.08%), tomentin (7, 0.16%) and rutin (8, 0.07%), with different antiparasitic profiles, these were characterized by spectroscopic analyses, including NMR spectroscopy and MS spectrometry. Our data was compared with reported for these compounds [6, 7, [12] [13] [14] . Biological results, for raw extract and pure compounds, are organized as IC 50 values in Table 1 . Occurrence of compounds 2, 7 and 8 are reported for first time in this specie.
Compound 2 was previously isolated by antioxidant guided activity from Plectranthus sylvestris (Lamiaceae family), it was the most cytotoxic and active against all parasites of our battery. On the other hand, activity was widely variable among the isolated brevipolides, being the main constituent, brevipolide C (6) the most cytotoxic and active on P. falciparum, but almost inactive against all other tested parasites, while brevipolide H (1) was the less cytotoxic and very active against Leishmania spp and G. lamblia, but showed week activity against P. falciparum and T. cruzi. Our biological evaluations of compounds from H. brevipes, allow to include, some of them, into the class of promising antiparasitic metabolites of natural origin. Isolated brevipolides could be used as lead structures for specific parasitic studies, since such compounds, showed from weak to strong activity against parasite strains and were less cytotoxicity than the raw extract, with some of calculated IC 50 values below the selection criteria applied initially (Table 1) .
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Experimental
General experimental procedures:
If not detailed, chemicals, biological media and solvents were bought from (Sigma-Aldrich, St Louis, USA). 1D and 2D 1 H and 13 C NMR spectra was recorded in a Bruker (advance 400MHz). LC-HRMS from a Waters Aquity UPLC and Waters XEVO-G2 (CSH C18, 1.7 m, 2.1 x 100 mm, USA). Biological activity on Synergy HT microplate reader (Biotek, 
Extraction and isolation:
Milled dried leaves 150 g were macerated with 1.5 L. ethanol for 72h at room temperature provided the crude raw extract (19.5g, 13.0% of leaves weight), it was resuspended in aqueous ethanol (500 mL) and partitioned with 0.5 L (three times) of water saturated n-hexane (4.6g, 23.6% of raw extract) followed by 0.5 L (three times) EtOAc (5.6g, 28.7%), the aqueous phase was freeze-dried (9.1g, 46.7%), each fraction was evaluated against L. amazonensis (Scheme 1). The ethyl acetate phase was subject to several SiO 2 gel column chromatography. First column (1:40 w/w, 25 mm x 300 mm) eluted with n-hexane (Hx, 300 mL), CH 2 Cl 2 (300 mL), EtOAc (500 mL), and EtOAc:MeOH (8:2 v/v, 500 mL). TLC analysis provided four main pools according to polarity: HB-1 (0.65%), HB-2 (5.5%), HB-3 (39.8%) and HB-4 (16.1%) and were evaluated against L. amazonensis. 13Z)-1-(3,4-dihydroxyphenyl)-3-hydroxydocos-l3- and L. lainsoni (Llan), both isolated from patients from cutaneous wounds and typified by PCR [15] . All strains were cultured in Schneider's insect medium, (pH 6.2), supplemented with 10% FBS and incubated in in 96-microwell plates at 26°C. Biological assay was done as described elswhere [2] . Briefly, promastigotes in logarithmic phase of growth, at concentration of 3x10 6 parasites/mL, were exposed to samples dissolved in DMSO (1%) at different concentrations (3.1-100 μg/mL). Amphotericin B (0.01-0.6 μg/mL, Cipla, Goa, India), Miltefosine (3.1-100 μg/mL, IDPS, France), were used as control drugs. The microwell plates were incubated for 72 h at 26°C and optical density of each well was obtained and the IC 50 values calculated. Assays were performed by triplicate.
Evaluations against Trypanosoma cruzi:
Cultures of Trypanosoma cruzi (epimastigotes, donated by the Parasitology Department of INLASA, Tc-INLASA), biological assay was performed as detailed elswere [16] . Breafly, samples dissolved in DMSO (1%) at different concentrations (3.1-100 μg/mL) were tested against epimastigotes (3x10 6 parasites/mL) in 96-well plates, as detailed above. Nifurtimox (0.7-25 μg/mL, Bayer, El Salvador), Benznidazol (3.1-100 μg/mL, LAFEPE, Pernambuco, Brazil,) and CAT (3.1-100 µg/mL), were used as control drugs. Assays were performed by triplicate.
Evaluations against Giardia lamblia: Trophozoites of Giardia lamblia (Donated by the Parasitology Department of the Universidad Complutense de Madrid, Spain) at 7.5x10 5 parasites/mL in TYI-S-33 (pH 7.2) with 10% FBS were distribute in 96-well plates and the Giardicidal activity was carry our as detailed elsewhere [17] . Briefly, samples dissolved in DMSO (1%) were added (10-100 g/mL). Growth parasites control TYI-S-33 with 1% DMSO and Tinidazole (0.01-1.0 g/mL, INTI, La Paz, Bolivia) were used. Assays were performed by triplicate. The microwell plates were incubated for 48hr at 37°C with 5% carbon dioxide in air (Thermolyne CO 2 Series 5000, USA). Florescence for each well was read and the IC 50 values averaged from three different experiments.
Evaluations against Plasmodium falciparum: From a continuous in vitro culture of Plasmodium falciparum parasites (Donated by Dr. L Ruiz, UNAP, Iquitos, Peru) incubated at 37 o C with 5% CO 2 in air (Thermo Scientific Midi 40, USA) in RPMI 1640 (7.5mL) with 0.5% BSA (AlbuMAX I, Gibco, New Zealand) and 200 µL of red blood cells (2.6% hematocrit) were used for the SYBR Green I (invotrogen, Oregon, USA) based antipaludic assay as detailed elswhere [18] . Samples (3.1-50µg/mL) dissolved in RPMI (DMSO 1%), The plates were incubated for 48 h. Assay was carried out by triplicate. Control of uninfected red blood cells, Quinine (0.06-0.5µg/mL) and CAT (3.1-50µg/mL), were used as controls. Fluorescence of each well was obtained and the IC 50 values calculated.
Evaluations against HeLa cells: HeLa cells (donated by Dr. E. Gonzales, Laboratorio de Farmacología, IIFB) cultured in RPMI-1640 medium, supplemented with gentamycin sulphate (40μg/mL, Amresco, Solon, USA), incubated at 37°C with 5% CO 2 and 100% relative humidity (Thermo Scientific, Midi 40, USA). The cytotoxicity of the samples, dissolved in DMSO (1%), was determined using the resazurin assay, with some modifications [19] . HeLa cells (5x10 4 cells/mL) were seeded (100μL/well) in 96 microwell plates, 24h prior to the addition of samples, control drugs, medium blank, and cell growth controls. The plates were incubated for 72h at 37°C with 5% CO 2 . Florescence for each well was read and the LD 50 values calculated.
